Wine cask contains 256 gallons. Quantity is drawn off, ete. No. 149............ 254 


ALGEBRA. 

Army, length a, moves forward, officer sent from rear to van, ete. No. 118....... 143 
Alcohol, quantity diluted with water, etc. No. 124. 196 
Biquadratie equation, find condition of the coefficient that it may be solved by 

Bond, a man buys a 5% 10-year, at such a price as to enable him to spend annually 

Ifa + b + c=0,(a5 +b5+¢*)/5=[(a3 + ¢3)/3][a? + b® +c? )/2],ete.No.112 38 

8 5 

Given tanz==2-++——+ =. etc. Find general term. No. 119.............. 168 
Equations, solve the equations 

yz)=b, ete. No. 89 

(25 + (x+y)? 

(a5 +y5 25 170-171 

(x+y)? +(a+y +2)3=31 

Rationalize +m +n? +23 +y! +2! =0. No. 142 
Square number, find one consisting of 24 figures, ete. No. 118.................... 64 
Series, sum to n terms the sericea 4 ee + etc. No. 127... 255 
Sphere, a hollow, has within a solid sphere; a quantity of water equal to 1/m of 

the capacity of the hollow sphere is poured in, ete. No. 120................ 169-170 

GEOMETRY. 

Angle between edge of trihedral angle and bisector of opposite face angle is greater 

than, equal to, or less than, ete. No. 154........ 198-199 
Angle sum of equal angles, show by a simple diagram that. No. 158.............. 259 
Circle, find locus of center, touching a given line and passing through a given 

Circles, X and Y. A and Pare points of contact of tangents drawn from point of 

Cirele, K, is the mid point of any chord AB. CD, and EF are any two chords 

Circles, two given. To find a line such that tangents drawn from it to the circles 

Cones, find the equation of four, that pass through three given straight lines inter- 

Conic, given a conic and circumscribing triangles of the conic, prove that the six 

Conic, two chords passing through a point, A, ete. No. 153 ......... Ainge tented 232 


Ellipse, if x? + y? = 1, and y being points corresponding to complex numbers, 
ete., prove « and y are ends of a conjugate radii of an ellipse, ete. No. 189.. 42-48 
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Point at given distance from corner of square. Construct square. No. 151...144, 197-198 


Point, find in straight line, to draw tangents to circle. No. 182................-. 144 
Point, find locus in space of point equally illuminated by two lights,ete. No. 147, 91 
Points, two points are on a range, and a point that bisects the distance between 

Quadrilateral, inscribed in a circle. Opposite sides produced to meet, etc. No. 146, 90 
Race track, half mile, is laid out by use of two circles, ete. No. 159 ............. 259 
Spheres, if centers of three do not lie in same straight line, ete. No. 148......... 66 
Sphere, find the equation of sphere cutting four spheres orthogonally. No. 150... 119 
Triangle, to construct equilateral triangle, having one vertex in a given point, and 

the other two in a given parallel line. No. 232 
Triangle, equilateral, described on hypotenuse of right triangle. No. 141........ 43-44 
Triangles, mee that infinite number of can be inscribed in the ellipse 


Triangles, the condition that two triangles abc and xyz are similar, ete. No. 149, 91-94 
Tracks, two straight tracks united by a cross-over composed of two curves of 


CALCULUS. 


Auger-hole, to find volume of, by boring through a right cone. No. 110.......... 145-146 
Beam, of square section, to be cut from a log in shape of conic frustum. No. 116, 233-234 
Curve, find the curve in which product of perpendiculars drawn from two fixed 


points to, are tangent, isconstant. No.100: 95 
Cylinders, two elliptic cylinders intersect at right angles. Find common volume. 

Cup, to find dimensions of, in form of frustum of a regular pyramid of n faces, ete 

Equation, find the differential, of systems of parabolas y*—=4a?(x-+-a?), 

Equation, find differential, corresponding to 

Ellipses, two concentric, to find common volume. 201-202 
Frustum of a paraboloid of revolution closed at both ends. No. 117.............. 234 
Points, from all points in a straight line passing through a circle, tangents are 

Paraboloid of revolution, axis of, coincides with generating lines of a cylinder, ete 

Roots, at what rate are the roots of the equation x? + px+q=0, changing, ete 

Speed of signaling in submarine telegraph-cable varies inversely as x? log (1/xr), x 

being ratio of radius of core to that of covering. No. 107.................. 69-70 
Sphere of radius r is pierced by a cylinder of radius $r,etc. Find volume removed. 

Triangle, hypotenuse of right triangle increases uniformly at rate of 1/12 of an 

MECHANICS. 


Bicycle, man riding, runs through a puddle of water. No. 100 ................4.. 18 
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Bicycle, the wheels are three feet apart, what must be diameter of circle traced by 


front wheel, if hind wheel makes a circle 14 feet in diameter? No. 106..... 71 
Cylinder, a closed steel cylinder in horizontal position is filled with water, etc. 

Cone, find center of gravity of, if specific gravity at one end is 1 and at other end 

Cloth, a tight roll of very thin, placed on a rough table inclined plane, ete. No.110, 96 
Chain, wound round the circumference of a perfectly rough, wheel, hangs with 

Ellipse of minimum eccentricity ¢, resting in equilibrium on rough in- 

clined plane, prove inclination is €=sin—![e*/2—e*]. No. 114........ 121 


Kepler’s Third Law, can it be shown by, that distances are inversely proportioned 
Locomotive and tender standing still on a bridge. Pressure is 80 tons. If running 


at the rate of 60 miles per hour, find pressure. No. 104.................... 48, 70 
Man, weighing 15U pounds, ascends in a balloon until area visible to him 

is 27R2(1—4)/2). Whatis his weight? No. 96-97 
Particles, two, attracting each other inversely as the squares of their distance 

Particle, heavy, with light string attached, placed on the edge of smooth table. 

Parallelogram, given sides a, b, direction of a, and position of centroid. Prove, ete. 

Plane, inclination of perfectly rough plane on which rests an ellipse,ete. No. 114, 121 
Radius of curvature varying in a certain way gives Ryan’s Equation of Elastic 

Rhombus, diagonals 2a, 2b, and ¢ angle, principal axis makes with diagonal, ete. 

Rod, rough uniform, placed on a table, etc. No. 118 120-121 

Rods, two uniform, are freely hinged at B, etc. No. 128 ....... 261-262 
Particle, an elastic, projected along a chord of a smooth, fixed circular rim, ete. 

Pans, two equal scale, of mass m hang at rest over a smooth pulley. Elastic parti- 

is Geomped into one pam,.ete. No. 203-204 
Pressure, prove that, applied uniformly in all directions to a solid reduces its di- 

Sun, if moved into center of earth’s orbit, how would length of year be changed ? 

Shaft, ABC, attached at one end by pivot to piston-rod, ete. No. 116............ 149 
Thread, a weightless, at one end of which is fastened a sphere of radius r. The 

other end is fastened to a vertical axis, ete. No. 124............0......004. 262 
Vessel in shape of parallelopiped, filled with water, has in its bottom a rectangular 


DIOPHANTINE ANALYSIS. 


Fraction, find a square proper, which if subtracted from unity will leave for 


remainder a square proper fraction. No.58.... .. 97-98 
Given x? — 854y? = 5. What is the value of « and y in whole numbers? No. 85, 205 
Numbers, to find three in A. P. whose sum is a square and acube. No. 83........ * 48-49 
Nests, an infinite series of, contains all the prime, integral, rational, parallelopi- 

Parallelopipeds, edges of, are within one of the proportions, 3:6:7, ete. No. 86.. 98-99 
Prove that x? + 1457=0( mod. 2389) is insoluble. No. ee 205 
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AVERAGE AND PROBABILITY. 
A and B play for points until one has lost all his money, A having £m and B £n. 


Average area of a circle inscribed in a triangle. No. 73-74 
Average distance between two points taken at random in surface of cirle. No. 101 150-151 
Average distance between two points ina hemisphere. No. 106.................. 263 
Average distance, find, between two points in opposite sides of a 2n-gon. No. 100 124 
Average distance of center of ellipsoid from its surface. No.105 ........... ..... 207-208 
Circle, a line equal in length to radius is drawn from a random point in surface of 

Circle, a random line drawn across, and five points taken. Find chance that points 

Circle is drawn at random both in magnitude and position, but so as to lie wholly 

on the surface of a given semi-circle. No. 108............ .. eorhiens 173-174, 205-206 


Ellipse, three points taken at random in it. Find average area of triangle formed. 
Field, circular, radius r, is divided into four equal parts, by concentric circles and 
concentric rings. From center are fired at random 1000 projectiles, etc. 


Triangle, find chance, that center of gravity lies inside of triangle formed by join- 

ing three points taken at random within triangle. No. 56... .............- 2 
Ship at 4 observes another at B, whose course is unknown. Supposing their speeds 


Sphere, six points, 4, B, C, D, FE. F, are taken at random on surface. Find chance 
that plane through A, B, C intersects plane D, E, F within sphere. No. 91, 52-53 
Sphere, three points taken at random on surface of, to find chance that triangle 


Sphere, a random line is determined by two random points within a, find velocity 

of partiols siding down the-line. . No. 173 
Sphere, in given, two radii are drawn at random, and point taken at random. Find 


MISCELLANEOUS. 


Cloud, cat’s-tail, height 10 miles, is seen by an observer in latitude 40° N, ete. No. 


Currents, electric, C and C’, to find maximum, ete. No. 100..................... 265 
Density and mass-of the earth, to find, having given the attraction of a ball of lead 

on a particle close to the earth’s surface, etc. No. 89 102 
House, wall of, if its plane were extended, would cut the horison at an angle of 8° 

south of due east. The latitude of place is, etc. No. 94.................08, 176-177 
Particle describes an ellipse under an attraction always directed towards the ver- 

Planets, the three that were seen together in the time of Goethe. No. 95......... 177 
Rifle, shot at different ranges from’ which a table of elevations are obtained, ete. 

Series, solve to infinity, 5cos6 = + + etc. ...,..... 75-76 
Staff, 60 feet high, casting a shadow on a horizontal plane due north=20 feet long 

falls due southeast ; find area covered by shadow. No. 92.................. 1538. 
Stick of timber, 12 feet long, and 8 inches by 3 inches at one end, and 5 inches by 

12 inches at the other, to cuit into two equal parts. No. 96.................. 208 
Spherical soap-bubble, electrified, etc. No. 07. 208 


Triangles, sides and areas for rational, given in Halsted. 153-154 . 
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